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Flux distribution 

The testing has so far been performed with two dif- 
ferent augments of the concentrator. The initial aUgn- 
ment strategy used a single focal point, giving heat 
flux to all areas in the cavity at nonuniform levels. The 
reaHgnment strategy used was to allow insolation to 
fall only on cooled surfaces and to get as uniform dis- 
tribution as possible. This improves overall perform- 


ance for the power conversion unit. The basic im- 
provement is the increase in cavity efficiency when 
limiting cavity wall temperatures, figure 5 shows a 
comparison of performance with different flux distri- 
butions (March and June/July) for two receivers as 
well as for helium and hydrogen as working gases. 


EDWARDS TEST DATA 

RECEIVER TYPE 

TIME 

WORK GAS 

INSOLATION 

EL OUTPUT 

EFFICIENCY 




(W/m 2 ) 

(kW) 

(%) 

ESOR II A 

March 

He 

915 

19.5 

28.4 

ESORH B 

March 

h 2 

980 

20.7 

28.2 


March 

He 

973 

19.5 

26.7 

ESOR II A 

July 

»2 

960 

24.2 

33.6 ' 


July 

He 

906 

20.7 

30.5 

ESOR II B 

June 

h 2 

898 

22.4 

33.2 


June 

He 

922 

20.6 

30.0 


Fig 5 Performance comparison at different flux distributions 
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Receiver performance 

Three different receiver designs have been tested. 
Also testing at different distances from the focal point 
to vary the heat flux input, has been performed to op- 
timize the operating conditions for the receiver. 

The different receivers used have conflicting design 
criteria based on concentrator and engine require- 
ments. The concentrator flux distribution calls for a 
wide diameter heater cage to achieve uniform, low 
flux levels on the tubes, but this results in excessive 
tube lenght which reduces engine performance. The 
engine calls for relatively short tube lenght which op- 
timizes engine performance. 

One receiver type has long tubes, wide diameter and 
the surface completely covered with tubes. Another 
receiver has the opposite, short tubes, small diameter, 
clearance between tubes. Both engines and cavity per- 
formance are involved in overall performance. 


The third version of the receiver has a medium diameter, 
mean tube lenght and a surface nearly covered with 
tubes resulting in optimum receiver performance 

Varying the location of the receiver in relation to the 
focal point results in varying output if other parameter 
values are equal. The optimum output is. however, not 
the only parameter used in evaluation of optimum lo- 
cation. Flux and temperature distribution influencing 
component life should be involved in the evaluation. 
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about twice the base cavity losses which are in the 
magnitude of 8 kW. Also an introduction of an aper- 
ture window can minimize the thermal losses by 
reducing convection currents. However, when intro- 
ducing an aperture window, transmission losses are 
introduced. Depending on the magnitude of the two 
losses, the system can be optimized. The result from 
the testing with a Wat quartz window shows a tower 
power output of up to i kW at full load. The result 
depends also on the temperature level used in the 
cavity system 

Wind direction and speed with respect to the open 
cavity can have an influence on the output power. 
When evaluating the two effects together, wind and 
transmission losses due to aperture window, actual 
testing has to be made to optimize the system At 
present analytical methods are not accurate enough 
to permit selecting a final design without field testing. 


Radiator system tests 

A complete radiator system installed up in focal mount 
has been tested. It was built up of 4 matrices in a 
square form, a radial fan and a waterpump Perform- 
ance at full load conditions resulted in a 20 C tempera- 
ture difference between ambient and coolant tempera- 
ture 


The parasitic power consumption ranges from 800 W 
to 1 250 W for the fan and 200 W for the water pump. 



















